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accepted values would not be seen as significant. The magnitude of this
potential effect is unquantifiable, but it almost certainly exists and plays a
role in the plethora of low-dose studies with a reported positive risk. Third,
there is the problem of multiple comparisons. This arises if a number of
tests of significance are made with respect to elevated risks for a number of
cancer sites. Such a process invalidates the conventional value quoted for
the test of significance and leads to more significant results than nominally
would be expected by chance, For example, in following a cohort of occu-
pationally exposed individuals, if comparisons are made for 10 cancer sites
with a p value of 0.05, which nominally would be expected 5% of the time
by chance for a single comparison, significant excesses would arise 40%
of the time by chance for at least one of those outcomes. Interpretation of
such results must be guided by prior hypotheses, and by consistency of results
among studies, a major criterion for causality.

RISK ASSESSMENT METHODOLOGY

Need for Models in Risk Assessment

One of the major aims of this report, as of previous BEIR reports, is
to provide estimates of the risks of cancer resulting from various patterns
of exposure to ionizing radiation. In principle, such estimates could be
derived by identifying a group of individuals with similar exposures and
similar backgrounds and following them to compare the proportion of the
group who eventually developed cancer with the proportion who developed
cancer in a comparable unexposed group or in the general population. For
situations in which it is not possible to measure the risks directly, statistical
models must be used to derive estimates.

Large sample sizes are needed in any such comparisons, to minimize
random variation; the rarer the disease and the smaller the effect of
exposure, the larger the sample needs to be. For example, the BEIR III
report estimated that a single exposure to 0.1 Gy (10 rads) of low-LET
radiation might cause, at most, about 6,000 excess cases of cancer (other
than leukemia and bone cancer) per million persons, as opposed to a
natural incidence of about 250,000. lb identity this number as a statistically
significant excess, a cohort of about 60,000 people with the same exposure
would have to be followed for a lifetime, or an even larger number of people
would have to be studied if follow-up were for a shorter period of time.
Under ideal conditions, a case-control study to identify the same excess
would have to consist of at least 120,000 cases and 120,000 controls. It is
unlikely that such large groups with similar exposures could be identified,
let alone feasibly studied. Furthermore, even if the random variation could
be overcome by the large sample sizes needed, estimates of such small